INTRODUCTION {#sec1-1}
============

In India, tobacco chewing, smoking and alcoholic consumption have become common social habits. It has been observed that there is a positive correlation with oral submucous fibrosis, oral leukoplakia and oral lichen planus which has potential for malignant transformation into oral cancer.\[[@ref1][@ref2][@ref3]\] To reflect their widespread anatomical distribution' recently, theWorld Health Organization termed a new name for all precancerous lesions and conditions as "potentially malignant disorders (PMD)."\[[@ref4][@ref5]\]

Tobacco/betel quid can alone lead to death worldwide especially in developing and underdeveloped countries. It is estimated that 5 million deaths were occurred worldwide in 2005 and by 2020, it is expected a rise in 10 million deaths annually. China and Brazil are the world\'s largest producer of tobacco. India holds the third place in producing and it is the fourth largest consumer of tobacco and its products in the world.\[[@ref6]\] It has been proved that the synergistic effect on the carcinogenic potency of tobacco use in oral cancer by alcohol consumption is well documented.\[[@ref7][@ref8][@ref9]\]

It is estimated that nearly 250 million tobacco users in India who account for about 19% of the world\'s total 1.3 billion tobacco/betel quid users.\[[@ref6][@ref10][@ref11]\] Among school-going children, current tobacco users may vary from 2.7% in Himachal Pradesh to 63% in Nagaland. The prevalence of all types of tobacco use among men is about 47% (11%--79% in different states), and among women, smokeless tobacco use varies between 0.2% in Punjab and 61% in Mizoram.\[[@ref6]\] In India, the age-standardized incidence rates per 1,00,000 populations were estimated to be 7.5 in women and 12.8 in men and it is in highest rate when compared to rest of the world. In India, there are 75,000 ± 80,000 new cases of oral cancer each year.\[[@ref11]\]

It is noticed that approximately 50% was the 5-year survival rate for oral cancer for the past several decades very few has been conducted to correlate the relationship between specific risk factors influencing the PMD and oral cancer. Hence, this case--control study was carried out to analyze the influence of risk factors on patients with PMD and oral cancer.

MATERIALS AND METHODS {#sec1-2}
=====================

A case--control study was carried out to assess the influence of various risk factors among PMD and oral cancer patients. Patients with clinically diagnosed and histopathologically confirmed PMD and oral cancer patients were selected for the study. Necessary ethical approval was obtained from the higher authorities.

Fifty patients suffering from PMD and oral cancers were selected during the study period and all these patients were confirmed by histopathological examination. Treated patients/undergoing treatment for the PMD and oral cancers are excluded out of the study. An equal number, fifty healthy controls who were age- and sex-matched as par with the cases were also included for the study. In local language, the objectives of the study were explained to all the cases and controls and an informed consent was obtained. The data were collected in a specially designed pro forma with all relevant information like patient\'s age, gender, education, occupation, family\'s monthly income, quantity and duration of smoking, alcohol drinking and tobacco chewing habits.

The patients' age was grouped into 10-year age intervals up to age 70 to analyze the decade-wise prevalence of PMD and oral cancer. Income was graded "low", if it was \<Rs. 1500, "low to medium" between Rs. 1500 and 3,000 and "medium to high" for income more than Rs. 3000 per month.\[[@ref12]\] The education of the patient was categorized into illiterate or literate and if literate, the level of education further categorized into primary, middle, secondary, 12^th^ and degree.

A socioeconomic status index (SES Index) was created based on the Hollingshead two-factor index\[[@ref13]\] using education and occupation. The SES index was estimated using the formula; SES index = (Education × 3) + (Occupation × 5). The minimum value of the SES index was 8 for a subject who has a manual occupation and is in the education category non and illiterate. The maximum value of the SES index was 44 for a subject who has a professional/business occupation and professional education. The SES index was categorized into quartiles: 1--14, 15--19, 20--25 and ≥26.

Multivariate logistic regression analysis was used to estimate the suspected risk factors for PMD and oral cancers. Chi-square test, Adjusted odd\'s ratios with 95% confidence interval were also used for the statistical analysis.\[[@ref14]\] The Statistical Package for Social Sciences version 17.0 (SPSS Inc., Chicago, IL, U.S.A) was used for the statistical analysis and the significance level was set at *P* \< 0.05

RESULTS {#sec1-3}
=======

[Table 1](#T1){ref-type="table"} shows the age-wise distribution of study population suffered from PMD and oral cancer. It was noticed that 40.0% of the study population in 21--30 years of age and 25.7% in 41--50 years of age suffered from PMD as compared to oral cancer. 60.1% were seen in more than 50 years of ageand 26.6% of population were in 41--50 years of age groups (*P* \< 0.01, S). Statistically significant difference has been observed between different age groups among study population.

###### 

Age-wise distribution of cases and control group
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[Table 2](#T2){ref-type="table"} shows the distribution of SES index and study subjects. In PMD, 37.2% of the population was in 20--25 SES quartiles, 17.1% and 20% of the study population were seen in 1--14 and 15--19 of SES index quartiles, respectively. Similarly, in oral cancer cases, 40% of populations were in 1--14 SES quartiles, 33.3% and 20.1% were observed in 15--19 and 20--25 SES quartiles, respectively. In control groups, 24% were in ≥26 SES and 28% and 22% in 20--25 and 15--19 SES quartiles, respectively. The results showed statistically significant difference in SES index and study population (*P* \< 0.01, S).

###### 

Distribution of socioeconomic status index in cases with potentially malignant disorders, oral cancer and control group
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[Table 3](#T3){ref-type="table"} shows that the duration of tobacco chewing habits among study population showed that the 32% of population chewed tobacco for 5--10 years, 32% and 22% chewed 10--20 and ≥20 years of duration, respectively. Whereas in controls, 47.1% chewed tobacco for 3--5 years and 35.4% chewed for 1--3 years of duration.(*P* \< 0.01, S) Statistically significant difference was noticed between duration of tobacco chewing among the study population.

###### 

Distribution of duration of tobacco quid chewing habits among cases and controls
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[Table 4](#T4){ref-type="table"} showed that the occurrence of PMD among subjects with cigarette smoking, tobacco chewing and alcohol drinking was 1.9 times higher than nonchewers, nonsmokers and nondrinkers. Male subjects whose habits were limited to alcohol drinking and women were not entered to the model on risk analysis for PMD. Similarly, tobacco chewing and alcohol drinking have 2.3 times, and only tobacco quid chewing had 3.1 times higher occurrence of PMD than nonchewers, nonsmokers, nondrinkers also higher occurrence of PMD than nonchewers, nonsmokers and nondrinkers.

###### 

Synergistic effect of smoking, tobacco/betel quid chewing and alcohol drinking for potentially malignant disorders by logistic regression analysis risk factor
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[Table 5](#T5){ref-type="table"} showed the multiple logistic regression analysis for PMD and oral cancer showed that the most of the factors such as age, occupation, education, income, smoking habits, duration of tobacco quid chewing habits, frequency of tobacco chewing habits interacted and showed strong association in contributing the development of PMD and oral cancer.

###### 

Multivariate analysis of different variables in cases with potentially malignant disorders and oral cancers
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DISCUSSION {#sec1-4}
==========

In the world, one of the most life-threatening diseases is oral cancer. It is the sixth most common cancer in the world. The occurrence of oral cancer differs from age, lifestyle and their SES, and also, it varies from one country to another.\[[@ref15][@ref16][@ref17]\] In the developed countries, cancer is the one of the comment cause of mortality, and it is 10^th^ most common cause of mortality in developing countries. Oral cancer presents nearly 13% of all cancer.\[[@ref18]\] over one-third of tobacco consumed is smokeless in South Asia. Traditional forms like tobacco with lime and betel quid are commonly used and it is increasing day-by-day not only among adults but also among teenagers and females. Various studies have been conducted in world which assessed the relationship between various risk factors in the development of oral cancer and PMD.\[[@ref12][@ref19][@ref20][@ref21][@ref22]\]

In our study, we have analyzed the risk factors which had a key role in the development of oral cancer. The age range of occurrence of PMD in our study population was 11 to ≥50 years and 40% of PMD cases were seen in 21--30 years of age group. 26.6% to 60.1% of oral cancer cases were seen in age group of 31 to ≥50 years. Statistically significant difference was observed between PMD cases and oral cancer cases (*P* \< 0.01, S). Several studies\[[@ref19][@ref22]\] showed that females were less affected as compared with males, these results are in consistent with our study results. It is noticed that 16--18 years in the mean age for starting of any habit and it the critical period for developing behaviors and responses.\[[@ref18]\]

The PMD cases at an earlier age occurrence are more as compared to oral cancer and it may convert into oral cancer. It is also noticed that higher education and higher income was protective against PMD and oral cancer.\[[@ref12][@ref23]\] Statistically significant difference was observed between the study population and SES index (*P* \< 0.01, S). The individuals with less education and low income were more likely to smoke cigarettes, chew tobacco and drink alcohol.\[[@ref15][@ref24]\] It is also observed that the excess mortality was observed for low SES in various studies.\[[@ref16][@ref18]\] These results are in concordance with our study results. The various lifestyle factors are affected by the SES which may alter the prevalence of oral cancer as well as PMD, including cigarette smoking, tobacco chewing and other bad habits. In our study, higher education, high income and higher SES index were all associated with a decreased risk of oral PMD and oral cancer.

It is scientifically proved that tobacco chewing habit triggers the changes which can lead to develop the PMD and oral cancer. Our study results were in concordance with the other studies conducted in the world.\[[@ref20][@ref25]\] Similarly in our results showed an odds of 33 times for developing PMD\'s in tobacco chewers versus nonchewers which is higher than the studies conducted in Srilanka by Ariyawardana *et al*.\[[@ref22]\] and Chung *et al*.\[[@ref26]\] which showed an odds of 16.2 and 8.4 times of developing the disease. This could be due to the differences in tobacco chewing habits practiced by study population and also method of chewing, their composition, which varies from one country to country. Similarly, for oral cancer cases, an odds of 19.5 times of developing oral cancer were observed between tobacco chewers as compared to nonchewers. These results were inconsistent with other studies conducted at various parts of India.\[[@ref19][@ref25]\] The occurrence of oral cancer is probably due to the constant contact of tobacco during chewing which releases carcinogens.\[[@ref19]\] This carcinogenic process is multiple staged and the major effect of tobacco is in relatively early phase carcinogenesis.\[[@ref24]\] In cases, 32% chewed tobacco/betel quid for 5--10 years and 10--20 years, respectively, followed by 22% cases for ≥20 years. Similarly, 47.1% and 35.4% of controls chewed tobacco for 3--5 and 1--3 years, respectively.

The multiple logistic regression analysis was done to check for the synergistic effect of tobacco chewing, smoking and alcohol drinking habits were analyzed for both PMD and oral cancer. The results showed synergism in the development of PMD and oral cancer. Synergistic effect ultimately is a collectively due to the combination of ingredients present in tobacco and other habits rather than just the presence of each one individually. The results showed that an odds of 1.9 and 2.3 times more of developing PMD, and oral cancer cases were observed for the combination of various risk factors. These results confirmed that there is some synergistic effect of risk factors alone or in combination in the occurrence of PMD and oral cancer. Lesser odds of 0.9 are observed for smoking alone in the development of PMD and oral cancer which indicates smoking habits alone cannot cause oral cancer but with a combination of other risk factors it can act as a promoter in the malignant transformation from PMD to oral cancer. The studies conducted at Taiwan showed the similar kind of results.\[[@ref24]\]

CONCLUSIONS {#sec1-5}
===========

The relationship between chewing tobacco, smoking and alcohol drinking act as risk factors in the development of PMD and oral cancer. Various parameters such as age, gender, education, occupation and SES influenced the development of PMD and oral cancer.
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